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Apparatus for Setting the Lateral Register for 
Printing Units of Rotary Presses 

background of the invention 

Field of the Invention 

[0001] The invention relates to an apparatus for setting the lateral register for printing 
units of rotary presses for printing a paper web, having at least one forme cylinder 
arranged, on the drive side, on a first bearing block which is axially movable and 
configured as a locating bearing, and arranged, on the operating side on a second 
bearing block which is configured as a floating bearing. 

Description of the Related Art 

[0002] When printing multicolor products with, as is known in the art, more than one 
printing unit, it is important for the individual printed images to lie one on top of another 
coincidentally. While the "circumferential register" is controlled via the drive of the forme 
cylinders, the lateral register is corrected by axially displacing the forme cylinder. 

[0003] U.S. Patent No. 6,502,509, the disclosure of which is hereby incorporated by 
reference, discloses an apparatus that displaces the bearing block of the forme cylinder. 
The bearing block is mounted on a longitudinal guide, with the aid of a controlled axis in 
order to set the lateral register. These controlled axes are known to be very 
complicated and expensive. 
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SUMMARY OF THE INVENTION 

[0004] The object of the present invention to provide a simple but nevertheless accurate 
actuating apparatus that permits a rapid relatively large axial movement of the forme 
cylinder for decoupling purposes. 

[0005] According to the present invention, a pressure medium operated cylinder 
displaces the first bearing clock axially and presses it against a stop without play for the 
purpose of setting the lateral register. A controller controls the axial position of the stop 
based on register deviations detected by a scanning optics unit which scans the web. 

[0006] It is advantageous to avoid a controlled axis, as a result of which the costs are 
considerably reduced. A rapid coupling movement of the forme cylinder in the axial 
direction is nevertheless possible. 

[0007] It is important that a rapid coupling movement of the impression cylinder or forme 
cylinder can be carried out by means of the pressure-medium-operated operating 
cylinder. In particular, the impression cylinder or forme cylinder can be positioned 
laterally in-register rapidly by means of the adjustable stop. Thus, a rapid coupling 
movement and rapid laterally in-register positioning of the impression cylinder or forme 
cylinder is realized with the invention, i.e. the advantages of a rapid coupling movement 
by means of a pressure-medium-operated operating cylinder are combined with the 
advantages of rapid displacement into a laterally in-register position by means of the 
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adjustable stop. As a result of the setting pressure of the pressure-medium-operated 
operating cylinder against the stop, this is without play, i.e. the bearing block rests 
against the adjustable stop without play as a result of the setting pressure of the 
pressure-medium-operated operating cylinder. The forme cylinder is displaced over its 
bearing blocks as a result of the adjustable stop and the lateral register is thus 
controlled with the adjustable stop and with the aid of a controller and a scanning-optics 
unit in the form of a camera. During the coupling movement, the pressure-medium- 
operated operating cylinder displaces the forme cylinder via the mounting on the drive 
side. 

[0008] By means of the apparatus according to the invention, the previously set 
positions of the axial register or lateral register remain preserved when the forme 
cylinder is decoupled, in contrast to an apparatus for setting the lateral register with a 
controlled axis. A controlled axis would, of course, have to move to the previously set 
completion of the coupling movement. This takes time and increases the time needed 
for coupling and precise positioning of the forme cylinder at preset positions. 

[0009] A further disadvantage of the prior art is that the controlled axes move at a 
constant speed during the setting of the lateral register. The positioning speed tin this 
case is selected to be low enough for any adverse phenomena in the printed image not 
to be discernible during continuously necessary positioning operations, i.e. corrections 
of the lateral register, during printing operation. At the beginning of printing operation, 
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this leads to displacement distances which are often still comparatively large requiring a 
long time and leading to many bad printed copies that are created in the process. 

[0010] It is important that a setting apparatus is provided by means of the apparatus 
according to the invention which permits rapid and simple setting of the lateral register. 

[001 1] The apparatus according to the present invention has a positioning drive which 
can carry out the positioning operations required for correcting the lateral register at 
different speeds and is thus capable of using relatively high positioning speeds for of 
large displacements. A high positioning speed is not more disadvantageous for the 
printed image as the printed copies have to be considered poor in the case of large 
register deviations. It is important, however, that the time for adjusting the register 
deviation, in particular for adjusting the deviation of the lateral register, is considerably 
shortened by a high positioning speed. 

[0012] Furthermore, the positioning speed, which does not impair the printed image, is a 
function of the rotational speed of the plate cylinder. The faster the plate cylinder 
rotates, the faster the positioning operation may be carried out. The apparatus 
according to the present invention thus always makes use of positioning speeds related 
optimally to the current machine speed, whereas customary positioning systems always 
have to be designed for a certain cylinder rotational speed and then carry out 
positioning too rapidly at a lower cylinder rotational speed. This is important in the case 
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of variable-format presses, as different plate-cylinder circumference at a constant 
maximum web speed require different plate-cylinder rotational speeds and otherwise 
the positioning operation does not take place at the optimum speed in the case of most 
of the cylinder circumferences. 

[0013] The various features of novelty which characterize the invention are pointed out 
with particularity in the claims annexed to and forming a part of the disclosure. For a 
better understanding of the invention, its operating advantages, and specific objects 
attained by its use, reference should be had to the drawing and descriptive matter in 
which there are illustrated and described preferred embodiments of the invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Fig. 1 is a schematic view of a four-color press having four double printing units. 

[0015] Fig. 2 is an end elevation, view of a forme cylinder used in Fig. 1 in the decoupled 
state in one of the double printing units. 

[0016] Fig. 3 is a side elevation view, in the direction I of Fig. 2, of a forme cylinder in 
the coupled state. 

[0017] Fig. 4 is a side elevation view, in the direction I of Fig. 2, of a forme cylinder in 
the decoupled state. 

[0018] Fig. 5 is a cross-sectional view of an enlarged detail of Fig. 3 in the area of the 
register adjustment. 

[0019] Fig. 6 is a cross-sectional view of an enlarged detail of Fig. 4 in the area of the 
register adjustment. 
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DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED EMBODIMENTS 

[0020] Fig. 1 shows a press including a paper-reel changer 1 , double printing units 2 to 
5, a dryer 6, a cooling unit 7 and further processing means 8, for example a folder. 
Each of the double printing unit 2 to 5 has in each case two forme cylinders 9 and 10 
and two transfer cylinders 1 1 and 12. The transfer cylinders 11,12 transfer the inked 
printing image present on forme cylinders 9, 10 onto a paper web 13, which is thus 
printed on both sides with four colors as it passes in a direction 14. 

[0021] As has already been mentioned, it is important when printing the paper web 13 
that the four printed images in different colors lie one on top of another coincidentally. 
For this purpose, "register crosses" are transferred onto the paper web 13 along with 
the printed image by the forme cylinders 9, 10 via the transfer cylinders 11,12. These 
register crosses from each printing unit 2 to 5 lie on top of one another coincidentally in 
the case of satisfactory printing. Deviations from coincidence are sensed by scanning- 
optics units 15, 16, for example cameras or register cameras, and converted using a 
controller 43 into control steps which are fed to a controller 44 for registration. Register 
adjustment at the circumference of forme cylinder 9, 10 takes place by means of the 
drive, in particular by means of individual drive motors; register adjustment of the forme 
cylinders 9,. 10 in the axial direction, i.e. adjustment of the lateral register, will be 
explained in greater detail below. 

r 
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[0022] The construction of the forme cylinder mounting is shown in Fig. 2 and Fig. 3. 
The forme cylinder 10 is mounted in bearing blocks 17 and 18 so as to rotate and is 
driven by a drive 19, for example, an electric motor. The support of the cylinder on 
bearing block 18 between cylinder axle 20 and spindle axle 21 is released on a taper 22 
using a screw connection 23. 

[0023] As is shown, the bearing block 17 is mounted on guides 24, and the bearing 
block 18 is mounted on guides 25. In this way, the bearing block 17 can be displaced in 
a direction 26 or 27 and the bearing block 18 can be displaced in a direction 28 or 29. 
The bearing block 17 is configured as a locating bearing, and the bearing block 18 is 
configured as a floating bearing which permits a certain amount of displacement in 
directions 26 and 27. A pressure-medium-operated operating cylinder 30, for example, 
a pneumatic cylinder or hydraulic cylinder, is connected at one end to a stationary 
machine frame 31 and at the other end its piston rod is connected via a pivot bearing 32 
to the bearing block 17. 

[0024] In order to remove the forme cylinder 9, 10 or a form-cylinder sleeve from the 
surface of the forme cylinder 9, 10; the axle 20 of cylinder 9, 10 must be separated from 
the bearing block 18, as is known in the art. As shown in Fig. 4, the screw connection 
23 is released and withdrawn for this purpose. The forme cylinder 9, 10 is then moved 
over bearing block 17 in direction 26 (throw-off or decoupling direction) by means of 
pressure-medium-operated operating cylinder 30 and is thus released from the taper 
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22. The cylinder 9, 10 thus now hangs freely on the bearing block 17 without the 
support of the bearing block 18. This bearing block 18 can now be moved in direction 
29 by means of a drive (not shown here). In this way, the forme cylinder 9, 10 lies 
ready for removal in the axial direction or for removal of the form-cylinder sleeve. 

[0025] Figs. 5 and 6 show in enlarged details of Figs. 3 and 4, how the register- 
adjustment means, i.e. the device for adjusting the lateral register, of the forme cylinder 
9, 10 is combined with this coupling movement. A mechanism 45, that includes a 
housing 33 and spur gears 34 and 35, is fixed to a pressure-medium-operated operating 
cylinder 30 and is supported on a stationary machine frame 31 via the latter. A pin 36 is 
screwed in the bearing block 17 and is supported on the spur gear 35 by its head 37. In 
order to implement the lateral registration, i.e. a force effect or setting pressure of the 
operating cylinder 30 in the direction 27 (setting or coupling direction), the operating 
cylinder 30 presses the bearing block 17 in the direction 27 via the pivot bearing 32 and 
brings the head 37 to bear on the spur gear 35 without play. This spur gear 35 is 
moved axially, i.e. in the direction 26 or 27, when it is being rotated by means of a 
thread 38, which is configured, for example, as fine thread and is arranged in a 
stationary manner in the housing 33. The flanks of the thread 38 are pressed against 
one another without play by the pressure of the operating cylinder 30 in the direction 27. 
Each rotation of the spur gear 35 is thus converted into an axial movement of the 
bearing block 17 and of the forme cylinder 9, 10 instantly and without play. These 
relatively small axial movements are absorbed in the bearing block 18 configured as a 
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floating bearing. The rotational movements of the spur gear 35 are initiated by an 
actuating motor 39 which are directed by a controller 43 which processes the deviations 
of the register crosses which are registered by the scanning-optics units 15 and 16 
configured as cameras. 

[0026] If the deviations of the register crosses from one another are too high, for 
example, at the start of printing, then a relatively long displacement distance must be 
covered to correct the register deviations, with the result that the spur gear 35 is initially 
rotated at a high speed by actuating motor 39 in order to shorten the time taken by the 
displacement process. A high speed, a "positioning speed", of the axial movement of 
bearing block 17 results from this high displacement speed. With increasing rotation of 
spur gear 35, the lateral register is corrected, i.e. the deviations in the register crosses 
are reduced, with the result that the displacement distance to be covered in order to 
correct the register deviations becomes smaller. In this way, the rotational speed of the 
spur gear 35 is reduced because of the registered reduced deviations of the register 
crosses and because of the reduced displacement distance. The high rotational speed 
of the spur wheel 35 at the beginning of the correction of the lateral register, that is 
needed because of the large deviations in the register crosses, is thus reduced in steps 
as a result of the increasing improvement in the lateral register until these register 
deviations are finally corrected. The speed of the actuating motor 39 can thus be set to 
be variable and/or different. 
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[0027] The center position of the spur gear 35 is registered by a switch 40, and the end 
positions of the actuating path are registered by contactless switches 41 and 42. The 
spur gear 35 thus represents an adjustable stop. 

[0028] In the case of the decoupling, described above, of the forme cylinder 9, 10 from 
the bearing block 18 configured as a floating bearing, the pneumatic cylinder 30 moves 
in direction 26 and the pin 36 with the head 37 moves into the positions 36' or 37', as 
shown in Fig. 6. Axial registration or lateral registration is thus not operational. 

[0029] As an alternative, it is possible, but not shown in greater detail, to use an 
adjustable carriage in accordance with U.S. Patent No. 6,502,509 instead of the 
stationary machine frame 31 . 

[0030] The apparatus is not intended to be restricted only to use on forme cylinders. It 
is also possible additionally to use the apparatus on transfer cylinders in order to carry 
out rapid cylinder exchange or rapid exchange of a blanket-cylinder sleeve arranged on 
the transfer cylinder. 

[0031] This exemplary embodiment therefore achieves the object of combining simple, 
accurate axial registration with a rapid coupling movement of the cylinder, in particular 
of the forme or transfer cylinder. The previously set positions of the axial register 
remain preserved, unlike in the case of a controlled axis. A controlled axis would, of 
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course, have to move to the previously set positions again with the required accuracy, 
after completion of the coupling movement, which takes time. 

[0032] The variable speed for correcting the register deviations, in particular lateral 
register deviations, is not intended to be restricted only to an actuating motor. It is also 
possible to operate a controlled axis used in accordance with U.S. Patent No. 
6,502,509, for example a motor-operated spindle or a linear drive, in order to correct the 
linear register at variable and/or different speeds. 

[0033] The invention is not limited by the embodiments described above which are 
presented as examples only but can be modified in various ways within the scope of 
protection defined by the appended patent claims. 
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